A method is described for the analytical separation of platinum from each or all of the three metals, palladium, rhodium, and iridium. It is based upon the complete precipitation of the hydrated dioxides of palladium, rhodium, and iridium in a boiling solution containing sodium bromate and having an acidity of pH 6.
Owing to the difficulty encountered in the direct precipitation of the platinum from the hydrolytic filtrates by formic acid, the platinum was first precipitated by hydrogen sulphide. The ignited sulphide was redissolved and the platinum then precipitated by formic acid in a solution buffered with sodium acetate, as described in section V.
SEPARATION OF PLATINUM FROM PALLADIUM
The results of the determination of platinum and of palladium, starting with solutions containing both metals, are given in table 1.
The hydrated dioxide of palladium from the second hydrolytic precipitation was redissolved in hydrochloric acid. The glyoxime precipitate was ignited in air, then in hydrogen, and finally in carbon dioxide.
The palladium was determined as metal. No palladium was detected with dimethylglyoxime in the dissolved platinum residues j nor was any platinum found, by means of ammonium chloride, in the filtrates from the precipitation of the palladium with dimethylglyoxime. To confirm this observation, two solutions were prepared containing in the one, 0.2300 g of iridium, 0.0177 g of rhodium and 0.0342 g of palladium, and in the other, 0.2154 g of iridium, 0.0112 g of rhodium and 0.0333 g of palladium.
The palladium precipitates were caught on filter paper, washed with diluted hydrochloric acid (1+99), and finally with hot water.
The filters and precipitates were placed in 500-ml erlenmeyer flasks and decomposed by treatment with 5 ml of sulphuric acid to which portions of nitric acid were added. After destruction of organic matter, the solutions were heated until heavy vapors of sulphuric acid were evolved. The solutions were then diluted somewhat and filtered.
The filters were washed with diluted hydrochloric acid (1 + 99) and with water. The palladium compound was precipitated a second time from a volume of 350 ml and collected in porcelain filtering crucibles.
It was thoroughly washed with hot water, dried at 110 C and weighed. The weights of the dried precipitates were 0.1080 g and 0.1051 g, respectively.
The calculated quantities of palladium present, using the theoretical factor 0.3167, were 0.0342 g and 0.0333 g.
The filtrates from the second precipitation of the palladium were carefully examined for iridium, by heating them until vapors of sulphuric acid were evolved and adding nitric acid. No iridium was detected in them nor did any rhodium appear to be present, since the solutions remained colorless.
X. SEPARATION OF RHODIUM FROM IRIDIUM
The two metals of the platinum group which remain after the isolation of osmium, of ruthenium, of platinum, and of palladium are rhodium and iridium. These two metals can be separated from each other and determined by the procedure which is described in detail in a previous paper. 27 Briefly, the method of separation consists in making two precipitations of the rhodium with titanous chloride from a hot solution of the metal sulphates in diluted sulphuric acid (5 + 95). The iridium is recovered from the resulting filtrates, after the removal of titanium with cupferron, by hydrolytic precipitation and determined as metal. The rhodium is recovered by precipitation with hydrogen sulphide, in a solution of the metal sulphate which has been boiled with hydrochloric acid, and is determined as metal.
The determination of rhodium and of iridium can be greatly simplified and the cupferron precipitations avoided if the solution can be divided conveniently into aliquot parts. Since the hydrated dioxides of rhodium and iridium are quantitatively precipitated under the same conditions, the two can be precipitated together and finally recovered as a metallic mixture. In addition, rhodium must be determined separately in a different portion of the solution.
In a forthcoming paper the various procedures of separation and determination which have been developed in this laboratory will be combined into a general scheme of analysis for the platinum group as a whole.
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